We prove the existence of solutions of a functional differential inclusion. By using the variation of parameters formula we convert the functional differential inclusion into an integral inclusion and prove the existence of a fixed point of the set-valued mapping with the help of the Kakutani-Bohnenblust-Karlin fixed point theorem.
INTRODUCTION
Fixed point theorems are widely used as a tool to prove the existence of solutions of differential inclusions. Schauder's fixed point theorem is used to prove the existence of solutions of differential inclusions [2] and functional differential inclusions with nonconvex right-hand side [8] in Banach spaces. Ky Fan's fixed point theorem is used in [7, 10] . In [5] , Marino used a fixed point theorem due to Martelli [6] for establishing the existence of solutions of a nonlinear differential inclusion in Banach spaces. Angell [1] obtained an existence theorem for integral inclusions of Urysohn type by using Kakutani-Bohnenblust-Karlin fixed point theorem. Papageorgiou [9] proved the same for the nonconvex case by using Schauder's fixed point theorem.
In this paper we prove the existence of solutions of functional differential inclusions via integral inclusions. First we convert the functional differential inclusion into an integral inclusion by using the variation of parameters formula. Then we use the Bohnenblust-Karlin extension of Kakutani's fixed point theorem [3] to prove the existence of solutions of the integral inclusion which is the solution of differential inclusion. iReceived: March, 1992 The variation of (t) = L(t, zt) + f(t, zt) [0,b] z(t)-(t) on [-r,0] is given by [4] So in order to prove the existence of solutions of the differential inclusion (1), we have to prove the existence theorem for the integral inclusion (2). We prove this existence theorem by using Bohnenblust-Karlin extension of Kakutani's fixed point theorem.
that Theorem I: (Bohnenblust-Karlin) [3] Let E be a nonempty, closed convex subset of a Banach space . To prove the theorem, it remains to show that (S) is equibounded. (4) Theorem 7': Under the hypotheses (ii)-(iv) the set-valued map :S.---,2 S has a fixed point in S; consequently, the integral inclusion (2) has a solution in S.
< T(t',O)-T(t",O) I(0) + / IT(t',s)-T(t",s)l@s(s)+8O(s))ds
Since the existence of solution to the integral inclusion (2) is equivalent to the existence of solutioa to the differeatial inclusion (1), we state our main theorem. Theorem &Under the hypotheses (i)-(iii), the differential inclusion (1) has a solution.
